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(54) TREATMENT OF PHTHALOCYANINE PIGMENT AND 
ELECTROPHOTOGRAPHIC PHOTORECEPTOR USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a phthalocyanine pigment enabling adjustment of 
sensitivity in phthalocyanine pigment in wide range, excellent in dispersibility in resin dispersion 
and storage stability of dispersion, having good electrophotographic characteristics, simple in 
production process and free from cost up and provide its treating method and obtain an 
electrophotographic photoreceptor having good resolving power, excellent in tone property and 
capable of forming image having vivid image quality. 

SOLUTION: Crude phthalocyanine compound is subjected to exposing treatment under ozone 
atmosphere before or after subjecting crude phthalocyanine compound to grinding treatment to 
produce pigment. For example, the crude phthalocyanine compound is subjected to acid paste 
treatment and then, subjected to exposing treatment under ozone atmosphere and grinding 
treatment. Phthalocyanine treated thus is included in a photosensitive layer of 
electrophotographic photoreceptor to provide the objective electrophotographic photoreceptor 
adjusted in sensitivity. 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophotography photo conductor which 
contains the phthalocyanine pigment obtained by the art of a phthalocyanine pigment, and its art 
in a sensitization layer. 
[0002] 

[Description of the Prior Art] The phthalocyanine compound is utilized in various fields as a 
functional material, it is used as the pigment and color of blue or a green system, and also 
researches and developments are actively done in broad fields, such as an electrophotography 
photo conductor, an optical disk, a solar battery, a sensor, a deodorant, an antimicrobial agent, 
and a non-linear optical material Especially about the phthalocyanine pigment used for an 
electrophotography photo conductor, a sensitization wavelength field is lengthened to the 
wavelength of the semiconductor laser of a near infrared ray, what has high sensibility is already 
put in practical use, and much reports are made focusing on the crystal mold and 
electrophotographic properties as a charge generating ingredient of photo conductors for digital 
storage, such as a laser beam printer and a fiill colour copying machine. 
[0003] Generally, a phthalocyanine pigment shows some crystal molds by the difference 
between the manufacture approach and an art, and it is known that the difference in this crystal 
mold will have big effect on the photoelectric transfer characteristic of a phthalocyanine 
pigment, about the crystal mold of a phthalocyanine pigment, if it sees about a copper- 
phthalocyanine pigment, crystal molds, such as alpha, epsilon, chi, gamma, and delta, will be 
known in addition to beta mold of a stabilization mold, and it is known, for example that these 
crystal molds can be mutually transferred by mechanical stress, vitriolization, organic solvent 
processing, heat treatment, etc. (for example, U.S. Pat. No. 2,770,629 - said - No. 3,160,635, 
3,708,292, and this No. 3,357,989 specification). Moreover, crystal molds, such as alpha, beta, 
gamma, epsilon, delta, and X, are known for the non-metal phthalocyanine pigment. 
Furthermore, many reports are made [ phthalocyanine pigment / gallium ] about the crystal mold 
and electrophotographic properties, and the high sensitivity electrophotography [ photo 
conductor / using the chloro gallium phthalocyanine pigment and it which have a diffraction 
peak in whenever / specific Bragg angle / electrophotography ] photo conductor using very high 
sensitivity hydroxy gallium phthalocyanine pigment and it is farther indicated by JP,5-98181,A 
at JP,5-263007,A and JP,7-53892,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally, in order to decide mostly the sensibility of 
the electrophotography photo conductor using a phthalocyanine pigment as a charge generating 



ingredient with the phthalocyanine pigment to be used, in the case of the design of an 
electrophotography photo conductor, selection of the phthalocyanine pigment corresponding to 
the sensibility which an electrophotography process requires is needed. However, in order it may 
not necessarily be in agreement depending on the case, a thin line may grow fat, and the demand 
sensibility of an electrophotography process and the sensibility of an electrophotography photo 
conductor may generate the problem of ****** or a fogging and to attain high-definition image 
formation, selection of a charge generating ingredient had a limit. Furthermore, about the 
electrophotography photo conductor for full colour copying machines of which the general- 
purpose small laser beam printer and the high resolution which are used in the commercial scene 
of an individual user, small-scale office, etc. are required, since it had the problem that resolution 
falls or the repeatability of halftone gets worse when the electrophotography photo conductor of 
high sensitivity is used, there was a limit as a charge generating ingredient, using the 
phthalocyanine pigment of high sensitivity as it is. In order to adjust an electrophotography 
photo conductor to desired sensibility, when using for example, a charge generating ingredient 
by the pitch powder system, the approach of changing the binding resin or the solvent to be used 
is learned, but since what can receive and use the constraint on the configuration of a photo 
conductor or production is limited, adjusting to the actually demanded sensibility is difficult for 
binding resin and a solvent. On the other hand, performing sensitivity settling is also reported by 
by mixing and using two or more phthalocyanine pigments, for example, to JP,62-27227,A 
Using alpha mold and beta mold titanylphthalocyanine pigment again to JP,2- 183261, A Bragg 
angle (2theta) = 7.6 degrees, 10.2 degrees, 12.6 degrees, 13.2 degrees, 15.2 degrees, 16.2 
degrees, 18.4 degrees, 22.5 degrees, 24.2 degrees, Mixing the titanylphthalocyanine pigment 
which has the crystal which gives a diffraction peak to 25.4 degrees and 28.7 degrees, and the 
titanylphthalocyanine pigment which has the crystal mold which gives a peak to 27.3 degrees is 
indicated. Mixing the titanylphthalocyanine pigment of a different crystal mold, changing the 
mixed ratio, and adjusting the sensibility is known. Moreover, the phthalocyanine pigment of 
varieties, such as a non-metal phthalocyanine pigment and a copper-phthalocyanine pigment, is 
mixed to a titanylphthalocyanine pigment, and adjusting sensibility is shown in JP,2-280169,A. 
[0005] However, the electrophotography photo conductor shown in the above-mentioned official 
report etc. did not necessarily have the enough sensitivity-settling range, and when using it by 
the pitch powder system, it had the problem [ the potential fluctuation at the time of the repeat 
use neither dispersibility nor whose storage stability of dispersion liquid is practically satisfying 
things is large, and ] of changing sharply the property under still more highly humid and a damp 
environment. Moreover, it had the problem of a production process having been complicated or 
carrying out a cost rise. 

[0006] This invention is made in order to cancel the above troubles in a Prior art. That is, 
adjustment of the sensibility in a phthalocyanine pigment becomes wide range and possible, and 
the purpose of this invention is excellent in the dispersibility in a resin dispersant, and the storage 
stability of dispersion liquid, has good electrophotographic properties, is easy a production 
process and is to offer the phthalocyanine pigment which does not carry out a cost rise, and its 
art. Moreover, other purposes of this invention are to offer the electrophotography photo 
conductor which can double the sensibility of an electrophotography photo conductor with the 
demand sensibility of an electrophotography process so that the image of clear image quality 
may be obtained. 
[0007] 

[Means for Solving the Problem] It came to complete a header and this invention for stable 



electrophotographic properties being obtained, without spoiling the dispersibility and storage 
stability in a resin dispersant, while this invention person controls the sensibility of a 
phthalocyanine pigment and made the demand sensibility of an electrophotography process suit 
by establishing the process processed under an ozone ambient atmosphere into the atomization 
process of a phthalocyanine compound. 

[0008] That is, this invention is the art of the phthalocyanine pigment which carries out grinding 
processing and atomizes a rough phthalocyanine compound, and before it carries out grinding 
processing of the crude phthalocyanine compound, it is characterized by performing ozone 
exposure processing under an ozone ambient atmosphere to a rough phthalocyanine compound to 
behind. The phthalocyanine pigment of this invention is obtained by the above-mentioned art, 
and the electrophotography photo conductor of this invention is characterized by making the 
above-mentioned phthalocyanine pigment contain in the sensitization layer prepared on the 
conductive base. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The art of the 
phthalocyanine pigment of this invention prepares the process which performs ozone exposure 
processing for exposing a rough phthalocyanine compound to an ozone ambient atmosphere 
before grinding processing or in the back among the pigment chemically-modified degree of a 
phthalocyanine compound. As an art of the phthalocyanine pigment for electrophotography 
photo conductors ** Although the approaches of carrying out grinding processing, atomizing the 
approach of carrying out acid paste processing and subsequently carrying out the wet process of 
the rough phthalocyanine, the approach of carrying out grinding processing of the rough 
phthalocyanine compound obtained by ** composition, and ** rough phthalocyanine compound, 
and subsequently carrying out a wet process etc. are main arts In the art of the phthalocyanine 
pigment of this invention Ozone exposure down stream processing is prepared into the pigment- 
ized process by the above-mentioned grinding processing. Specifically (1) After carrying out 
acid paste processing of the rough phthalocyanine compound, ozone exposure processing is 
performed under an ozone ambient atmosphere. Subsequently, after performing ozone exposure 
processing for (2) rough phthalocyanine compound which carries out grinding processing under 
an ozone ambient atmosphere, After carrying out grinding processing and atomizing (3) rough 
phthalocyanine compound which carries out grinding processing, ozone exposure processing can 
be performed under an ozone ambient atmosphere, and the case where a wet process is 
subsequently carried out can be raised. 

[0010] In this invention, the rough phthalocyanine compound of the raw material used as a 
processing object is compounded by the well-known approach, for example, as a synthesis 
method of an ore group phthalocyanine compound The diimino iso indoline method for heating 
diimino iso indoline and a metal chloride under existence of an organic solvent, The 
phthalonitrile method for heating phthalonitrile and a metal chloride under heating fusion or 
existence of an organic solvent, WAIRA which heats phthalic anhydride, a urea, and a metal 
chloride under heating fusion or existence of an organic solvent — it can manufacture by law, the 
approach to which a cyano benzamide and a metal salt are made to react at an elevated 
temperature, the approach to which a dilithium phthalocyanine and a metal salt are made to react. 
Moreover, it can manufacture by the approach to which o-phtalo dinitrile or diimino iso indoline 
is made to react under existence of a strong base catalyst, using a suitable solvent as a synthesis 
method of a rough nothing metal phthalocyanine. as the solvent used in these synthetic 
approaches - reactions, such as alpha-chloronaphthalene, beta-chloronaphthalene, alpha- 



methylnaphthalene, methoxy naphthalene, bibenzyl, ethylene glycol, the dialkyl ether, a 
quinoline, a sulfolane, a dichlorobenzene, dimethylformamide, dimethyl sulfoxide, and a 
dimethyl sulfo amide, — the solvent of an inactive high-boiling point is desirable. 
[001 1] This invention prepares ozone exposure down stream processing under the following 
ozone ambient atmospheres into the process pigment-ized in order to use the rough 
phthalocyanine compound obtained by the above-mentioned synthetic approach as a pigment for 
electrophotography photo conductors. As for the ozone processor for performing ozone exposure 
processing, the processing container 1 which formed the stirring aerofoil 6 as shown in drawing 
1 is used. That is, in the processing container 1 which formed the stirring aerofoil 6, the 
phthalocyanine compound 7 to process is thrown in, the air containing the ozone generated from 
the ozone generator 2 is sent. in, and ozone exposure processing is performed, measuring the 
ozone level in the air discharged from an exhaust port with the ozone concentration meter 3. In 
addition, 4 is an ozone filter and 5 is a motor. In order to process a phthalocyanine compound 
more efficiently, an ozone processor of a device which the whole container vibrates or rotates 
can also be used. 

[0012] Although especially the ozone level in an ozone ambient atmosphere is not limited, since 
sensibility tends to fall so that an ozone level is made high, ozone exposure processing of it can 
be carried out in a short time. It is the range of 0. 1 ppm thru/or 500 ppm preferably [ that it is 
0.01 ppm or more ] as a practical ozone level, and more preferably. Although suitably 
determined according to the class and weight of the phthalocyanine compound to process, if the 
time amount which ozone exposure processing takes on the other hand is a 0. 1 ppm ozone level, 
for example, its processing time for 10 minutes or more is preferably desirable 1 minute or more. 
[0013] Although the phthalocyanine pigment which atomized by carrying out grinding 
processing of the phthalocyanine compound, and was excellent in dispersibility is obtained after 
this invention's setting like 1 operative condition and performing ozone exposure processing by 
the above-mentioned approach, in many cases, it is accompanied by transformation by grinding 
processing. Although there are dry grinding performed without using a solvent and wet grinding 
which uses a solvent in grinding processing, in this invention, it can be used by any approach. As 
equipment used for dry grinding, a vibration mill, an automatic mortar, a sand mill, a die no mill, 
KOBORUMIRU, attritor, a planet ball mill, a ball mill, etc. are raised. The mean particle 
diameter of the phthalocyanine pigment after dry grinding adjusts grinding time amount, and it is 
desirable to make it preferably set to 0.3 micrometers or less 0.5 micrometers or less. On the 
other hand, as equipment used for wet grinding, the equipment in the above-mentioned dry 
grinding can be used, and also a stirred tank, an ultrasonic disperser, a high-pressure 
homogenizer, etc. can be used. As a solvent which can be used for wet grinding, well-known 
solvents, such as benzyl alcohol, isopropyl alcohol, a cyclohexanone, a methyl ethyl ketone, 
toluene, monochlorobenzene, n-butyl acetate, dimethyl sulfoxide, N.N-dimethylformamide, 
water, and two or more sorts of mixture of these solvents, are raised, these solvents — the 
phthalocyanine pigment 1 weight section - receiving - the 1 - 200 weight section - it is 
preferably used in the range of the 10 - 100 weight section. Moreover, like dry grinding, mean 
particle diameter adjusts 0.5 micrometers or less of processing times of wet grinding so that it 
may be preferably set to 0.3 micrometers or less, the temperature of a wet process — the boiling 
point of 0 degree C - a solvent - it is preferably chosen from the range of 10-80 degrees C. 
[0014] Moreover, in other embodiments of this invention, after carrying out grinding processing 
and atomizing a rough phthalocyanine compound, under an ozone ambient atmosphere, ozone 
exposure processing can be performed and, subsequently a wet process can also be carried out. 



The rough phthalocyanine compound obtained by composition Although the far-reaching 
phthalocyanine pigment from high sensitivity to low sensibility can be manufactured by selection 
of the solvent which the transformation of a phthalocyanine pigment becomes easy by carrying 
out a wet process, and is used in a wet process after atomizing by grinding processing In this 
invention, by performing ozone exposure processing under an ozone ambient atmosphere as a 
last process of a wet process, adjustment of more delicate sensibility is attained and it can control 
in the optimal sensibility. The grinding processing at this time, ozone exposure processing, and a 
wet process can be performed like the above-mentioned approach. 
[0015] In the embodiment of further others of this invention, after carrying out acid paste 
processing of the rough phthalocyanine compound, under an ozone ambient atmosphere, ozone 
exposure processing can be performed and, subsequently can also carry out a wet process. By 
carrying out acid paste processing of the rough phthalocyanine compound, while atomizing, it is 
convertible for the phthalocyanine crystal of amorphous or low degree of crystallinity. Although 
a phthalocyanine pigment can be manufactured when the wet process of this is carried out further 
and it carries out transformation, in this invention, by performing ozone exposure processing 
under an ozone ambient atmosphere after acid paste processing, fine tuning of sensibility can be 
enabled and it can control in the optimal sensibility. The above-mentioned acid paste processing 
pours out what made it the sulfate whether to dissolve a rough phthalocyanine compound in a 
sulfuric acid into an alkali water solution, water, or iced water, and means how to re-deposit. As 
a sulfuric acid used for acid paste processing, 95 - 100% of thing is used preferably 70 - 100% of 
concentration. The ozone exposure processing under the ozone ambient atmosphere after acid 
paste processing and a wet process can be performed by the same approach as the above. 
[0016] This invention prepares ozone exposure down stream processing into the process which 
pigment-izes a rough phthalocyanine compound as mentioned above, and becomes possible [ 
adjusting to the sensibility of arbitration ] by adjusting ozone exposure processing conditions. In 
order that some pigments may react with ozone and the phthalocyanine pigment which 
performed ozone exposure processing may oxidize, photoelectric conversion efficiency falls, and 
sensibility falls. Since ozone and the rate of reacting increase so that the ozone level at the time 
of ozone exposure processing is high and the processing time is long, sensibility is controllable 
by adjusting ozone exposure processing conditions. Moreover, the phthalocyanine pigment 
which performed ozone exposure processing can be formed into low sensibility, without causing 
the fall of the dispersibility of coating liquid, and the fall of the environmental stability of an 
electrophotography photo conductor by ozone exposure processing, since there is no change in 
properties other than sensibility, such as a crystal mold or particle size. 
[0017] Next, the electrophotography photo conductor which contains the phthalocyanine 
pigment obtained by the art of this invention in a sensitization layer is explained. The 
electrophotography photo conductor of this invention makes a sensitization layer contain the 
phthalocyanine pigment which prepared ozone exposure down stream processing into the 
production process, and was obtained. In this invention, as a phthalocyanine pigment used as a 
charge generating ingredient, although all known things can be used, the inside or an X type non- , 
metal phthalocyanine pigment, a chloro gallium phthalocyanine pigment, a hydroxy gallium 
phthalocyanine pigment, and a titanylphthalocyanine pigment are desirable, and an X type non- 
metal phthalocyanine pigment, the chloro gallium phthalocyanine pigment which has a specific 
crystal mold, a hydroxy gallium phthalocyanine pigment, and especially a titanylphthalocyanine 
pigment are desirable also in it. 

[0018] After the X type non-metal phthalocyanine pigment used for the electrophotography 



photo conductor of this invention carries out acid paste processing of the rough beta type non- 
metal phthalocyanine or rough alpha type non-metal phthalocyanine manufactured by the well- 
known approach and uses it as an alpha type non-metal phthalocyanine pigment, it can perform 
ozone exposure processing and can manufacture it by performing solvent processing further. 
[0019] As a chloro gallium phthalocyanine pigment used for the electrophotography photo 
conductor of this invention It is what has 7.4 degrees, 16.6 degrees, 25.5 degrees, and the 
diffraction peak strong against 28.3 degrees of the Bragg angle (2theta**0.2 degree), the rough 
chloro gallium phthalocyanine manufactured by the well-known approach - the above — 
whether dry grinding is mechanically carried out using well-known grinding equipment What is 
necessary is to be able to manufacture by performing a wet process using the above-mentioned 
processor with a solvent, and just to perform ozone exposure processing before dry grinding or a 
wet process, after carrying out dry grinding. 

[0020] As a hydroxy gallium phthalocyanine pigment used for the electrophotography photo 
conductor of this invention, it has 7.5 degrees, 9.9 degrees, 12.5 degrees, 16.3 degrees, 18.6 
degrees, 25. 1 degrees, and the diffraction peak strong against 28.3 degrees of the Bragg angle 
(2theta**0.2 degree), and after carrying out acid paste processing of the rough chloro gallium 
phthalocyanine manufactured by the well-known approach, ozone exposure processing can be 
performed, and it can manufacture by performing solvent processing further. It is more more 
effective to carry out after acid paste processing, since the control range of sensibility narrows a 
little in this invention, although ozone exposure processing can also be performed before acid 
paste processing. 

[0021] As a titanylphthalocyanine pigment used for the electrophotography photo conductor of 
this invention, it has the diffraction peak of the Bragg angle (2theta**0.2 degree) strong against 
27.3 degrees, and after carrying out acid paste processing of the rough titanylphthalocyanine 
manufactured by the well-known approach, ozone exposure processing can be performed, and it 
can manufacture by performing solvent processing using a fixrther specific solvent. 
[0022] This invention mixes and carries out distributed processing of the above-mentioned 
phthalocyanine pigment and the binding resin solution, and the coating liquid for applying a 
sensitization layer is prepared, these well-known partial or bridge formation hardened materials, 
such as a thing, for example, a polycarbonate, polystyrene, polysulfone, polyester, polyimide, 
polyester carbonate, a polyvinyl butyral, a methacrylic ester polymer, a vinyl acetate polymer or 
a copolymer, cellulose ester or the ether, polybutadiene, polyurethane, phenoxy resin, an epoxy 
resin, silicone resin, and a fluororesin, etc. are raised, and independent [ in them ] as binding 
resin used for the sensitization layer of the electrophotography photo conductor of this invention, 
— or two or more sorts can be used, the mixing ratio of a phthalocyanine pigment and binding 
resin - 40: 1-1:4 - it is 20: 1-1:2 preferably. Since the stability of a spreading solution falls when 
the ratio of a phthalocyanine pigment is too high, and sensibility falls in being too low, it is 
desirable to set it as the above-mentioned range. As a solvent used for distribution, various 
solvents or such mixture, such as a methanol, ethanol, n-butanol, benzyl alcohol, an acetone, a 
methyl ethyl ketone, a cyclohexanone, methyl acetate, n-butyl acetate, dioxane, a 
tetrahydrofuran, a methylene chloride, chloroform, toluene, a xylene, a chlorobenzene, 
dimethylformamide, dimethylacetamide, and water, can be raised. As a distributed means, the 
approach of a sand mill, a colloid mill, attritor, a die no mill, KOBORUMIRU, a roll mill, an 
ultrasonic disperser, a high-pressure homogenizer, etc. can be used, 

[0023] In the case of the electrophotography photo conductor of a laminated structure with which 
functional separation of the sensitization layer was carried out at the charge generating layer and 



the charge transportation layer, in this invention, a charge generating layer is formed by carrying 
out coating of the above-mentioned coating liquid through a direct or under-coating layer on a 
conductive base. Moreover, you may form also by carrying out coating on the below-mentioned 
charge transportation layer. 0.01-5 micrometers of thickness of the charge generating layer in 
this case are about 0.03-2 micrometers preferably. 

[0024] As a conductive base in the electrophotography photo conductor of this invention, if 
usually used for an electrophotography photo conductor, anythings can be used. Moreover, the 
front face of a conductive base can perform various kinds of processings in the range which does 
not have effect in image quality if needed. For example, the surface roughening process by 
surface anodizing, liquid honing, etc., a chemical treatment, coloring processing, etc. can be 
performed. 

[0025] A charge transportation layer consists of a charge transportation ingredient and membrane 
formation nature resin. As a charge transportation ingredient, if well-known, all can be used. As 
membrane formation nature resin, well-known resin, such as a polycarbonate, polyarylate, 
polystyrene, polyester, a styrene acrylonitrile copolymer, polysulfone, polymethacrylic acid 
ester, a styrene-methacrylic ester copolymer, silicone resin, a fluororesin, and phenol resin, is 
used, for example, the compounding ratio of a charge transportation ingredient and membrane 
formation nature resin — 5: 1-1:5 - it is 3: 1-1:3 preferably. Since the mechanical strength of a 
charge transportation layer falls when the ratio of a charge transportation ingredient is too high, 
and sensibility falls in being too low, it is desirable to make it the above-mentioned range. 
Moreover, when a charge transportation ingredient has membrane formation nature, the above- 
mentioned membrane formation nature resin can also be excluded. Although a charge 
transportation layer is formed by dissolving in a suitable solvent and applying the above- 
mentioned charge transportation ingredient and membrane formation nature resin, as for 
thickness, it is desirable to form 5-50 micrometers preferably, so that it may become the range of 
10-40 micrometers. In this invention, it is desirable to make a charge transportation layer contain 
a hindered amine system compound or a hindered phenol system compound as an antioxidant. 
Since a hindered amine system compound and a hindered phenol system compound are not 
influenced by the attributive substituent, a well-known compound can be widely used for them. 
The total addition of an antioxidant has 0.01 - 10% of the weight of the desirable range of the 
whole layer added. 

[0026] Although a sensitization layer-is formed by mixing to a suitable solvent, distributing the 
phthalocyanine pigment, the charge transportation ingredient, and membrane formation nature 
resin which prepared into the production process and were produced, and applying the above- 
mentioned ozone exposure down stream processing when a sensitization layer has monolayer 
structure, as for thickness, it is desirable to form 5-50 micrometers preferably, so that it may 
become the range of 10-40 micrometers. Moreover, as for the compounding ratio of 1:20-5: 1, a 
phthalocyanine pigment, and a charge transportation ingredient, setting about to 1: 10 to 10: 1 is [ 
the compounding ratio of a charge transportation ingredient and membrane formation nature ] 
desirable. 

[0027] As the method of application for forming the above-mentioned sensitization layer, well- 
known approaches, such as a spray coating method, a wire bar coating method, a dip coating 
method, a bead coating method, and the curtain coating method, can be used. On a conductive 
base, an under-coating layer may be prepared if needed. As an under-coating layer, the layer 
which consists of well-known things, such as organometallic compounds, such as organic layers, 
such as inorganic layers, such as aluminum anodized coating, an aluminum oxide, and an 



aluminum hydroxide, polyvinyl alcohol, polyethylene, polyacrylic acid, celluloses, polyurethane, 
polyimide, and a polyamide, a zirconium chelate compound, a zirconium alkoxide compound, a 
titanyl chelate compound, and a titanyl alkoxide compound, and a silane coupling agent, for 
example can be used. As for the thickness of an under-coating layer, it is preferably most 
effective to set [ 0.01-20-micrometer ] it as the range of 0.0. 1-10 micrometers. 
[0028] This invention may cover a protective layer on a sensitization layer front face if needed 
further. A protective layer makes a conductive ingredient contain in suitable binding resin, and is 
formed. As a conductive ingredient, although metallic oxides, such as aromatic series amino 
compounds, such as a metallocene compound [, such as a dimethyl ferrocene ], N, and N'-screw- 
(m-tolyl) benzidine, antimony oxide, tin oxide, titanium oxide, indium oxide, and tin-oxide- 
antimony oxide, can be used, it is not limited to these. Moreover, as binding resin used for this 
protective layer, what was illustrated as the above-mentioned binding resin can be used. As for 
the above-mentioned protective layer, it is desirable to constitute so that the electric resistance 
may serve as 109 - 1014 ohm-cm 0.5-20 micrometers of thickness of a protective layer are 
preferably set as the range of 1-10 micrometers. 
[0029] 

[Example] Hereafter, an example explains this invention to a detail further. In addition, in an 
example etc., all the "sections' 1 means the "weight section." 
The synthetic example 1 (composition of an alpha type non-metal phthalocyanine) 
It was made to react, stirring the o-phtalo dinitrile 100 section and the piperidine 10 section in 
200 degrees C in the chlorotoluene 300 section for 10 hours, and the purplish red color crystal 
was obtained. Subsequently, after an acid and alkali washed and washing by the methanol, N.N- 
dimethylformamide, and N-methyl pyrrolidone, it dried and the rough nothing metal 
phthalocyanine was obtained. It fully dissolves in the sulfiiric-acid (97% of concentration) 200 
section which cooled the rough nothing metal phthalocyanine 10 obtained section at 0-5 degrees 
C, and it was dropped into the pure water of the 2000 sections, and was made to re-deposit. After 
filtering this and washing by alkali, the methanol, N.N-dimethylformamide, and N-methyl 
pyrrolidone further, it dried and the alpha type non-metal phthalocyanine 90 section was 
obtained. 

[0030] After performing ozone exposure processing for 30 minutes by 0. 1 ppm using the ozone 
processor of the structure which shows the alpha type non-metal phthalocyanine 10 section 
obtained in the example 1 of example 1 composition in drawing 1 R> 1 , the magnetic ball mill 
performed grinding processing for four days with the X type non-metal phthalocyanine pigment 
0.5 section, and the X type non-metal phthalocyanine pigment with a mean particle diameter of 
0. 10 micrometers was obtained. 

[0031] In two to example 6 example 1, the X type non-metal phthalocyanine pigment with a 
mean particle diameter of 0.10 micrometers was produced like the example 1 except having set 
ozone exposure processing conditions as for 0.1 ppm and 10 minutes, 0.5 ppm and between, 1.0 
ppm and between, 10 ppm and between, and 50 ppm and between. [ 30 minute ] [ 30 minute ] [ 
30 minute ] [ 30 minute ] 

In example of comparison 1 example 1, the X type non-metal phthalocyanine pigment with a 
mean particle diameter of 0. 10 micrometers was produced like the example 1 except having not 
performed ozone exposure processing. 

[0032] In the solution dissolved in the n-butyl alcohol 152 section, the example A polyvinyl- 
butyral-resin (trade name: S lek BM-1, Sekisui Chemical Co., Ltd. make) 8 section The 50% 
toluene solution (trade name: ZC-540, Matsumoto intersection trading company make) 100 



section of TORIBUTOKISHI zirconium acetylacetonate, The solution which mixed the gamma- 
aminopropyl triethoxysilane (trade name: Al 100, Nippon Unicar make) 10 section and the n- 
butyl alcohol 130 section was added into the above-mentioned polyvinyl-butyral-resin solution, 
was stirred, and the coating liquid for under-coating layers was produced. The dip painting cloth 
of this coating liquid was carried out on the aluminium sheet of 50-micrometer thickness, it 
carried out stoving for 10 minutes in 150 degrees C, and the under-coating layer of 1.0 
micrometers of thickness was formed. On the other hand, the X type non-metal phthalocyanine 
pigment 1 section obtained in the solution made to dissolve the polyvinyl-butyral-resin (trade 
name: S lek BM-S, Sekisui Chemical Co., Ltd. make) 1 section in the n-butyl acetate 100 section 
and the example 1 was mixed, with the glass bead, distributed processing was carried out by the 
sand mill for 3 hours, and the coating liquid for charge generating stratification was prepared. 
The dip painting cloth of the obtained coating liquid was carried out on said under-coating layer, 
it carried out stoving for 10 minutes at 100 degrees C, and the charge generating layer of 0.20 
micrometers of thickness was formed. Next, the charge transportation layer was formed on the 
formed charge generating layer. The N, N'-diphenyl-N, N'-screw (3-methylphenyl)-[l and 1- 
biphenyl]-4, and 4-diamine 4 section is used as a charge transportation ingredient. Namely, with 
the polycarbonate Z resin 6 section It was made to dissolve in the monochlorobenzene 40 
section, and the obtained solution was applied on said charge generating layer with dip painting 
cloth equipment, stoving was carried out for 40 minutes at 120 degrees C, the charge 
transportation layer of 20 micrometers of thickness was formed, and the electrophotography 
photo conductor was produced. 

[0033] In the example B-F example A, the electrophotography photo conductor was produced 
like Example A instead of the X type non-metal phthalocyanine pigment of an example 1, 
respectively except having used the X type non-metal phthalocyanine pigment of examples 2-6. 
In the example of comparison A example A, the electrophotography photo conductor was 
produced like Example A instead of the X type non-metal phthalocyanine pigment of an example 
1 except having used the X type non-metal phthalocyanine pigment of the example 1 of a 
comparison. 

[0034] The following measurement was performed in order to evaluate the electrophotographic 
properties of the above-mentioned electrophotography photo conductor. Use a product mask and 
it sets under the environment of 20 degrees C and 50%RH. an electrostatic tracing paper testing 
device (EPA8200: the Kawaguchi electrical machinery company make) — using — the 
electrophotography photo conductor of a sample - the facet of 20mmphi - - Set the halogen 
lamp light which carried out the spectrum to 780nm using the interference filter after carrying 
out negative electrification of the electrophotography photo conductor by 5.0kV corona 
discharge on a photo conductor front face, and they are 5.0 microwatt/cm 2. As it became, it 
adjusted and irradiated. Initial surface potential V0 at that time (V) and V0 One half Rest 
potential VR 10 seconds after reduction-by-half light exposure El/2, and (muJ/cm2) exposure 
until it becomes (V) was measured. Moreover, V0 after repeating above-mentioned 
electrification and exposure 1000 times, El/2, and VR Even if attached, it measured, 
respectively. Furthermore, the condition after one-month storage of the coating liquid for charge 
generating layers was observed. These results are shown in Table 1 . 
[0035] 
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The synthetic example 2 (composition of an I-beam chloro gallium phthalocyanine) 
After putting in the 1 and 3-diirnino iso indoline 30 section and the 3 gallium-chloride 9. 1 
section into the dimethyl sulfoxide 230 section and making it react in 150 degrees C for 4 hours, 
the product was carried out the ** exception and the rough crystal 28 section of an I-beam chloro 
gallium phthalocyanine was obtained by drying this after washing with a methanol. 
[0036] With the same ozone processor as what used the rough I-beam chloro gallium 
phthalocyanine 10 section obtained in the example 2 of example 7 composition in the example 1, 
after carrying out ozone exposure processing for 30 minutes by 50 ppm, it put into the pot made 
from an alumina with the bead 100 made from 12mmphi alumina section. The vibration mill 
(MB-1 mold, CHUO KAKOHKI CO., LTD. make) was equipped with this, dry grinding of 100 
hours was performed, and the chloro gallium phthalocyanine pigment with a mean particle 
diameter of 0.02 micrometers was obtained. The powder X diffraction Fig. of the obtained chloro 
gallium phthalocyanine pigment is shown in drawing 2 . 

[0037] Dry grinding by the vibration mill was performed like the example 7, without performing 
ozone exposure processing for the rough I-beam chloro gallium phthalocyanine 10 section 
obtained in the example 2 of example 8 composition. After having carried out ball milling in the 
room temperature among the dimethyl sulfoxide 50 section for 24 hours with the glass bead 60 
section of 5mmphi with the same ozone processor as what used the chloro gallium 
phthalocyanine pigment 5 obtained section in the example 1 after performing ozone exposure 
processing for 30 minutes by 50 ppm, and washing this in the ethyl-acetate 3000 section, it dried 
and the II mold chloro gallium phthalocyanine pigment 4.5 section with a mean particle diameter 
of 0.08 micrometers was obtained. 

[0038] In example of comparison 2 example 7, the chloro gallium phthalocyanine pigment with a 
mean particle diameter of 0.08 micrometers was produced like the example 7 except having not 
performed ozone exposure processing. 

In example of comparison 3 example 8, the chloro gallium phthalocyanine pigment with a mean 
particle diameter of 0.08 micrometers was produced like the example 8 except having not 
performed ozone exposure processing. 

[0039] In Example G and the H example A, the electrophotography photo conductor was 
produced like Example A instead of the X type non-metal phthalocyanine pigment of an example 



1, respectively except having used the chloro gallium phthalocyanine pigment of an example 7 or 
an example 8. 

In the example B of a comparison, and the C example A, the electrophotography photo 
conductor was produced like Example A instead of the X type non-metal phthalocyanine 
pigment of an example 1, respectively except having used the chloro gallium phthalocyanine 
pigment of the example 2 of a comparison, or the example 3 of a comparison. 
[0040] The above-mentioned approach estimated the above-mentioned electrophotography photo 
conductor. The result is shown in Table 2. 
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The synthetic example 3 (composition of an I-beam hydroxy gallium phthalocyanine) 
After dissolving the rough crystal 3 section of the I-beam chloro gallium phthalocyanine 
produced in the synthetic example 2 in the concentrated-sulfuric-acid 90 section, the obtained 
solution was dropped at the mixed solution of the aqueous ammonia 180 section and the distilled 
water 60 section 25%, and the crystal was deposited. With distilled water, the hydroxy gallium 
phthalocyanine which deposited is fully washed, was dried, and the I-beam hydroxy gallium 
phthalocyanine 2.6 section was obtained. 

[0041] With the same ozone processor as what used the I-beam hydroxy gallium phthalocyanine 
2 section produced in the example 3 of example 9 composition in the example 1, after carrying 
out ozone exposure processing for 60 minutes by 100 ppm, wet-grinding processing was 
performed with the ball mill with the N.N-dimethylformamide 38 section for 24 hours. 
Subsequently, after washing using ethyl acetate, it dried and the V type hydroxy gallium 
phthalocyanine pigment 1.9 section with a mean particle diameter of 0. 10 micrometers was 
obtained. 

In example of comparison 4 example 9, the V type hydroxy gallium phthalocyanine pigment 
with a mean particle diameter of 0. 10 micrometers was produced like the example 9 except 
having not performed ozone exposure processing. 

[0042] The wet honing process of the example I40mmphix3 19mm aluminum pipe was carried 
out, and surface roughening was carried out so that center line average-of-roughness-height Ra 
might be set to 0. 15 micrometers. Subsequently, on this, the coating liquid for under-coating 
layers used in the Example A was applied like Example A, and the under-coating layer was 
formed. Next, beforehand, the V type hydroxy gallium phthalocyanine pigment 2 section 
obtained in the example 9 was added to the solution made to dissolve the vinyl chloride vinyl 
acetate copolymer resin (trade name: VMCH, made in Union Carbide) 2 section in the n-butyl 
acetate 100 section, it distributed by the sand mill in it for 24 hours, the solution was diluted with 



n-butyl acetate in it, and the coating liquid for charge generating stratification of 3 % of the 
weight of solid content concentration was prepared in it. The obtained coating liquid was applied 
with the ring spreading machine on said under-coating layer, carried out stoving for 10 minutes 
in 100 degrees C, and the charge generating layer of 0.17 micrometers of thickness was formed. 
Furthermore, the electrophotography photo conductor was produced by applying the coating 
liquid for charge transportation layers used in the Example A like Example A, and forming a 
charge transportation layer on the above-mentioned charge generating layer. 
[0043] In the example D example I of a comparison, the electrophotography photo conductor 
was produced like Example I instead of the V type hydroxy gallium phthalocyanine pigment of 
an example 9 except having used the V type hydroxy gallium phthalocyanine pigment of the 
example 4 of a comparison. 

[0044] In order to evaluate the above-mentioned electrophotography photo conductor, the laser 
beam printer (XP-1 1, Fuji Xerox make) was used, and the following measurement was 
performed. This actuation is charged with the scorotron electrification vessel of grid applied- 
voltage-600V under a low-humidity/temperature environment (10 degrees C, 15%RH). (A), 
780nm semiconductor laser is used and they are 5.0 mJ/m2 after 1 second. It exposes by 
irradiating light and they are 50 mJ/m2 after 2 seconds to (B) and a pan. The process of (C) 
which discharges electricity by irradiating red LED light performed potential measurement of 
each part. In this case, potential VH of (A) It is possible to make contrast high, since the 
acceptance potential of a photo conductor is high, so that it is high, and it is the potential VL of 
(B). It is high sensitivity, so that it is low, and it can be estimated that there is so little rest 
potential that the potential VRP of (C) is low, and an image memory and fogging are few 
electrophotography photo conductors. Next, same measurement was performed under the high- 
humidity/temperature environment (30 degrees C, 90%RH), and the environmental variation was 
measured. Moreover, image quality (resolution) was evaluated to these electrophotography photo 
conductors using the laser beam printer (XP-1 5, Fuji Xerox make). Furthermore, in order to 
evaluate dispersibility of the coating liquid for charge generating layers, the charge generating 
layer was formed on the glass plate, what floe is not regarded as by microscope observation was 
made good, floe was observed and that with which the paint film front face feels rough was made 
into the defect. These results are shown in Table 3. 
[0045] 
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The synthetic example 4 (composition of amorphous titanylphthalocyanine) 
After it filtered the product after putting in 1, the 3-diimino iso indoline 3 section, and the 
titanium tetra-butoxide 1.7 section into the 1-chloronaphthalene 20 section and making it react in 
190 degrees C for 5 hours, and aqueous ammonia, water, and an acetone washed, it dried and the 
rough titanylphthalocyanine 4.0 section was obtained. After pouring into the iced water 1300 



section and filtering the sludge of titanylphthalocyanine, after dissolving the rough 
titanylphthalocyanine 2.0 obtained section in the concentrated-sulfuric-acid 100 section 97%, 
and rare aqueous ammonia and water washing, it dried and the amorphous titanylphthalocyanine 
of the 1.6 sections was obtained. 

[0046] Ozone exposure processing of the amorphous titanylphthalocyanine 1.0 section produced 
in the example 4 of example 10 composition was carried out for 30 minutes by 200 ppm with the 
same ozone processor as what was used in the example 1 . Then, after stirring in 50 degrees C in 
the mixed solvent of the water 10 section and the monochlorobenzene 1 section for 1 hour, filter 
and it dries after washing with a methanol and water. At least 9.5 degrees of the Bragg angle 
(2theta**0.2 degree), 14.3 degrees, The titanylphthalocyanine pigment 0.9 section of 0.09 
.micrometers of mean diameters which show a diffraction peak to 18.0 degrees, 24.0 degrees, and 
27.3 degrees, and do not show a diffraction peak to 6.8 degrees, 7.5 degrees, 1 1.7 degrees, and 
28.6 degrees was obtained. 

[0047] In example of comparison 5 example 10, the titanylphthalocyanine pigment of 0.09 
micrometers of mean diameters was produced like the example 10 except having not performed 
ozone exposure processing. 

The alpha mold titanylphthalocyanine pigment 0.5 section and the beta mold 
titanylphthalocyanine pigment 0.5 section which have not carried out example of comparison 6 
ozone exposure processing were mixed, and the titanylphthalocyanine mixing pigment 1 section 
of 0.09 micrometers of mean diameters was produced. 

[0048] In the example J example I, the electrophotography photo conductor was produced like 

Example I instead of the V type hydroxy gallium phthalocyanine pigment of an example 9 

except having used the titanylphthalocyanine pigment of an example 10. 

[0049] In the example of comparison E example I, the electrophotography photo conductor was 

produced like Example I instead of the V type hydroxy gallium phthalocyanine pigment of an 

example 9 except having used the titanylphthalocyanine pigment of the example 5 of a 

comparison. 

In the example of comparison F example I, the electrophotography photo conductor was 
produced like Example I except having used the mixture of the alpha mold titanylphthalocyanine 
pigment 0.5 section in which the example 6 of a comparison has not carried out ozone exposure 
processing instead of and the beta mold titanylphthalocyanine pigment 0.5 section. [ the V type 
hydroxy gallium phthalocyanine pigment of an example 9 ] 

[0050] The above-mentioned approach estimated the above-mentioned electrophotography photo 

conductor. The result is shown in Table 4. 

[0051] 
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[0052] 

[Effect of the Invention] Sensibility can adjust broadly the phthalocyanine pigment manufactured 
by this invention, and it excels in the dispersibility in a resin dispersant, or the storage stability of 
dispersion liquid, and has good electrophotographic properties. Moreover, the art of the 
phthalocyanine pigment of this invention has simple down stream processing, and it can perform 
sensitivity settling, without carrying out a cost rise. Therefore, according to this invention, it is 
possible to double the sensibility of an electrophotography photo conductor with the demand 
sensibility of an electrophotography process so that the image of clear image quality may be 
obtained. Furthermore, the electrophotography photo conductor of this invention has good 
resolution, is excellent in gradation nature, and shows the image of clear image quality. 
Therefore, the electrophotography photo conductor of this invention can be applied to digital 
type electrophotography equipments, such as various printers, such as a laser beam printer, an 
LED printer, and a CRT printer, a copying machine, FAX, a digital compound machine, and a 
full colour copying machine, and other electrophotography applicable fields. 



[Translation done.] 
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